Generation of oxidants by hypoxic human pulmonary and coronary smooth-muscle cells.
Pulmonary vasoconstriction in response to hypoxia is unusual inasmuch as local exposure of nonpulmonary vasculature to hypoxia results in vasodilation. It has been suggested that pulmonary artery smooth-muscle cells may relax in response to intracellular generation of reactive oxygen species (ROS) and that the production of ROS decreases under hypoxia. However, other workers report increased ROS production in human pulmonary artery smooth-muscle cells (HPASMC) during hypoxia. Using dihydrodichlorofluorescein diacetate, dihydroethidium, and Amplex Red (Molecular Probes; Eugene, OR), we estimated ROS generation by confluent primary cultures of HPASMC and human coronary artery smooth-muscle cells (HCASMC) under normoxia (20%) and acute hypoxia (5%). All three assay systems showed that HPASMC production of ROS is decreased under hypoxia and to a greater extent than the decrease in ROS production by HCASMC. A substantially greater percentage of normoxic ROS production by HPASMC is mitochondrial (> 60%) compared to HCASMC (< 30%). These results support the conclusion that ROS generation decreases, rather than increases, in HPASMC during hypoxia. However, as ROS production also decreases in HCASMC during hypoxia, the reason for the opposite change in vascular tone is not yet apparent.